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Abstract:  Many diet cookies are available these days 
in the market that are very healthy and have many 
nutritional benefits too. Fox nut chocolate cookies are 
energy filled and healthy sacks. The cookies are 
essential for our bodies due to their immense health 
benefits (Giram, Agrawal, & Shere, 2017). So I 
thought to make a certain type of cookie that is 
healthier and has many nutritional benefits due to fox 
nuts, which holds the top position among the nuts. 
The Fox nut chocolate cookies are made by grinding 
and mixing 50g of fox nut with a 60g of all-purpose 
flour (see fig. 1). 50g of butter and 50g of granulated 
sugar is then combined separately before adding a 
teaspoon of baking powder, 2 spoons of cocoa powder, 
and a quarter teaspoon of baking powder onto it. The 
new content is then mixed with the ground fox nut 
and all-purpose flour. The made dough is shaped 
before being pre-heated in the oven at a temperature 
of 180 degrees Celsius for 15 minutes. Apart from Fox 
nuts and hence it’s processed flour being readily 
available it was found out that it has got few very rare 
health benefits that would not only improvise the 
daily lifestyle of an individual but also replace lots of 
additional food stuff as it’s got so much of health 
regeneration potential. To mention a few, high 
amount of magnesium, high amount of protein fixing 
and regenerative abilities, high amount of potassium, 
anti-ageing properties and the low levels of glycemic 
index and GI levels. The cookies prepared from Fox 
nut and all-purpose flour were appreciable in terms of 
sensory analysis and had lower moisture and fat 
content. They were also soft and appealing in color. 
 
Keywords: Cookies, Makhana, Euryale ferox Salisb, 
Ayurveda, Nutrition 
 
I. Fox nut chocolate cookies are healthy 
A majority of the people tend to think that cookies fall into 
the category of junk foods that are rich in sugar and butter. 
However, Fox nut chocolate cookies are designed with 
health benefits. They are made from natural ingredients 
including fox nuts and coco powder and thus possess high 
nutritional values (O'Neil & Nicklas, 2015). The snacks also 
contain flour and granulated sugar, which are instrumental 
in giving our bodies the much-needed energy. 
 
Fox nut 
 
Makhana (Euryale ferox Salisb) is an aquatic crop, 
belonging to the family of Nympheaceae. It is commonly 
known as Gorgon Nut or Fox Nut, and it is grown in 
stagnant perennial water bodies like ponds, land 
depressions, oxbow lakes, swamps and ditches. Makhana 
seeds are also called as Black Diamond. It is a food item for 
the religious fast of various people. Popped Makhana is used 
in preparation of a number of delicious and rich sweet 
dishes, pudding and milk based sweets. Apart from these, 
Makhana is used for medicinal purposes as well, both in 
India and China as documented in the ancient literatures. 
The seed is analgesic and aphrodisiac, hence used in the 
preparations of a number of Ayurvedic medicines. 
 
Nutritional Values, Gluten-Free, and Non-GMO 
 
Many of the cookies out there contain artificial sweeteners 
and food colors. However, Fox nut chocolate cookies are 
made from natural ingredients; therefore, they are favorable 
snacks for kids (Loewenstein, Price, & Volpp, 2016). They 
are also gluten-free, which means they do not have any 
harmful effect on people with allergies. The fact that the 
snack is also non-GMO makes it an excellent choice for 
better health. 
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Aim and Objective 
 
The present work aimed to make a new food product that 
named fox nut chocolate cookies, cookies that are made by 
adding fox nut so that it can be eaten as a daily snack in the 
form of a cookie because of its major health benefits, which 
will help many people in combating various health 
problems. 
 
Plant description 
 
E. ferox Salisb is stem less, prickly, aquatics herb with 
rootstock short and thick. The leaves are submerged, 
oblong, orbicular corrugated about 6-100 cm in diameter; 
reddish green above, purple below and densely spinous. The 
flowers are solitary, submerged, and epigynous with four 
persistent, thorny sepals inserted on the torus above the level 
of the ovary, together with many seriate petals. Most 
flowers are cleistogamous, but chasmogamous flowers may 
also be produced. The inferior, multicarpellary ovary 
develops into a spongy berry like fruit which is densely 
prickly, the size of an orange, and contains 30-40 pea size 
seeds with hard black seed coat and a mucilaginous aril. The 
pulpy aril keeps the seeds floating for a few days after they 
dehisce, before they finally settle down to the bottom of the 
water 
 
Makhana Scientific description 
 
 Kingdom-Plantae 
 Unranked-Angiosperms 
 Order-Nymphaeales 
 Family-Nymphaeaceae 
 Genus- EuryaleSalisb. 
 Species- E. ferox 
 
Table 1. Chemical Composition Makhana 
 
. 
Nutritive Value 
 
Makhana (Euryale ferox Salisb.) having low fat content, 
high contents of carbohydrates, protein and minerals. The 
calorific value of raw seeds (362 k cal/100g) and puffed 
seeds (328 k cal/100g). The chemical constituents are 0.02 
calcium 0.9 phosphorus and 0.0014 irons7. Nutritional 
studies shows that edible parts of the seeds contain 12.8% 
moisture, 9.7% protein, 0.1% fat, 76.9% carbohydrate, 0.5% 
mineral matters, and 1.45% iron besides a good proportion 
of sugar, ascorbic acid and phenol. Amino acid index is 
higher than in staple foods, which signifies its unique food 
quality. 
 
Antidiabetic and Antihyperlipidemic of E. Feroxsalisb.:  
 
The extract of E. Feroxsalisb. seeds extract protects β-cells 
against ROS-mediated destruction by improvising the levels 
of antioxidant enzymes and minimizing hyperglycemia 
which could be due to release of insulin from remnant and 
recovered β-cells in pancreas in STZ-induced diabetic rats 
as confirmed by the ultrastructural, histopathological 
studies. The research clearly indicates that ethanolic extract 
of E. Feroxsalisb. may be utilized as important source of 
natural antioxidants with antidiabetic and 
antihyperlipidemic potential and can be used as plausible 
food additives or as a functional food in future. 
 
Medicinal properties of Makhana 
 
1. The seeds contain sufficient amount of vitamins so, used 
to treat beriberi, a disease caused by deficiency of Vitamin 
B110.  
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2. Feeding of E. ferox, stimulated humeral immunity and 
suggested its applications in mothers after delivery and 
invalids. 
 
3. Makhana alleviates Vata and Pitta Dosha. It strengthens 
the heart and is very useful in anemia. Makhana increases 
quality and quantity of semen, prevents premature 
ejaculation, increases libido and helps in female infertility. It 
strengthens body and increases energy level. Because of its 
aphrodisiac properties it is grouped under Vrishyadi group. 
The herbs under this group are used in Vajikarana therapy. 
Makhana increases stickiness of secretions by increasing 
moisture level in body. Hence it increases quality and 
quantity of semen and useful in impotence. It helps to 
increase the fertility in women and reduces Vata and Pitta. It 
strengthens the body and reduces burning sensation and 
quenches thirst. 
 
4. Makhana is used as a tonic and for the treatment of 
leucorrhoea and good immunostimulant.  
 
5. Diabetes - Diabetes is a metabolic disorder, which is 
accompanied by high blood glucose levels. It is a result of 
improper functioning of the pancreas, which secretes the 
insulin hormone. Fox nut is a sweet and sour seed. These 
seeds contain starch and protein which is excellent for 
diabetes.  
 
6. Anti- aging: Makhana is rich in antioxidants that works as 
age lock system, and makes us younger for much longer. 
Makhana is effective for individuals with high risk of 
premature ageing, premature white hairs, wrinkles and other 
signs of aging. 
 
7. Chinese medicine: According to principles of traditional 
Chinese medicine, fox nut or Makhana is used to strengthen 
spleen and kidneys. It indicated in conditions like 
spermatorrhea, premature ejaculation, neuralgia, 
incontinence, chronic diarrhea etc. According to herbalists it 
is helpful in preventing early discharge of semen and 
restores sexual vigor in older men. Makhana helps in 
conditions like arthritis, erectile dysfunction and premature 
aging. This herb has antioxidant properties and helps in 
digestion, rejuvenates respiratory system and prevents 
frequent urination.  
 
8. Euryale ferox seed is consumed medicinally or for food in 
China. The study on Makhana revealed it to contain 
significant antioxidant activity, which may be associated 
with its medical applications as a proteinuria inhibitor of 
diabetic nephropathy. 
 
9. Makhana seeds benefit the spleen, kidney, and heart. The 
seed also has calming properties that alleviate restlessness, 
palpitations, and insomnia. It is also rich in calcium. It is a 
highly regarded herb for restoring sexual vigor and youthful 
energy in older men. It regulates blood pressure, relieves 
numbness and aching near waist and knees. It is Suitable for 
arthritis, helps fighting impotency and premature aging. 
Makhana is very useful for women during and post 
pregnancy period. It is also helps your respiratory system, 
veins and digestion. Popped Makhana contains almost 12% 
of protein (excellent especially for vegetarians) It reverses 
the aging process over a period of time. 
 
Materials and methods 
 
The Fox nut chocolate cookies are made by grinding and 
mixing 50g of fox nut with a 60g of all-purpose flour (see 
fig. 1). 50g of butter and 50g of granulated sugar is then 
combined separately before adding a teaspoon of baking 
powder, 2 spoons of cocoa powder, and a quarter teaspoon 
of baking powder onto it. The new content is then mixed 
with the ground fox nut and all-purpose flour. The made 
dough is shaped before being pre-heated in the oven at a 
temperature of 180 degrees Celsius for 15 minutes. 
 
A baking Oven is needed to bake the cookies using Infrared 
Radiation. Infrared Radiation penetrates biscuit dough by 
approximately 4mm, (depending on wavelength and 
moisture content). It is the only heat transfer mode to truly 
bake the product from the centre. This is the key advantage 
of baking by infrared radiation. 50 g of Fox nut and 60 g of 
all-purpose flour, 50g of butter and 50g of granulated sugar, 
a teaspoon of baking powder, 2 spoons of cocoa powder, a 
quarter teaspoon of baking soda. 
 
Physical analysis of cookies 
 
Cookie Diameter 
 
The total diameter was measured in centimeter with the help 
of a Vernier caliper. The cookies were rotated at an angle of 
90° for duplicate readings. This process was repeated thrice 
to get an average value and result was reported in 
centimeter. 
 
Cookie thickness 
 
The thickness (T) of the cookies was determined by placing 
four cookies stacking on one another. The thickness was 
measured in centimeter with the help of a Vernier caliper. 
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This process was repeated thrice to get an average value and 
results were reported in centimeter. 
Cookie spread ratio 
Cookie spread was determined from the diameter and 
thickness, using the following formula: 
Spread=D/T 
 
Bulk volume 
 
Bulk volume of cookies was determined with slight 
modifications to the method described by Mir et al. 
(2014bMir, N. A., Gul, K., & Riar, C. S. (2014b). Techno 
functional and nutritional characterization of gluten-free 
cakes prepared from water chestnut flours and 
hydrocolloids. Journal of Food Processing & Preservation. 
doi:10.1111/jfpp.12311). 
 
Bulk density 
 
Bulk density of cookies was determined by the help of bulk 
volume and weight of cookie, using the following formula: 
Bulk density=Weight of cookie/Bulk volume 
 
Breaking strength of cookies 
 
Breaking strength of cookie was measured using the 
HDP/BS blade. The individual samples of cookies were 
placed on the platform and the blade was attached to the 
crosshead of the instrument. The texture analyzer (TA) 
setting was kept at: 
 
 Probe: Three-point bend ring 
 Mode: Measure force in compression 
 Pre-test speed: 2 mm/s 
 Test speed: 3 mm/s 
 Post-test speed: 10 mm/s. 
 
Sensory evaluation 
 
The sensory quality and overall acceptability of cookies 
were carried out on a 5-point scale. The sensory panel 
involved semi-trained panelists of Department of Food 
Engineering and Technology. The samples were rated on the 
basis of the criteria: 5 being highly acceptable and 0 being 
completely unacceptable with respect to different 
characteristics. 
 
 
 
 
 
Figure 1. Fox nut chocolate cookies preparation process 
 
 
 
II. RESULTS 
 
Results recorded after the consumption of Fox nut chocolate 
cookies were very surprising. Middle-aged People who ate 
Fox nut chocolate cookies daily as their breakfast meal saw 
many changes in their body as Fox nut is an anti-aging 
agent. The enzymes that assist in fixing and preserving the 
impaired proteins are found in the lotus seed in high 
quantity. The enzymes that exist in these Lotus seeds are 
expected to obstruct the aging process, it helped the people 
combat protein deficiency in the body, and Lotus seed’s 
excellent property is that it is low on GI, so it slowly and 
gradually releases the energy levels in the body so that you 
remain energetic throughout the day.  
 
It will keep away stress and keep your mind hale and 
healthy. Fox nut cookies helped the people who have heart 
disease as it contains an abundant amount of magnesium, 
which is the highest channel blocker and significantly 
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improves the blood and oxygen. They also help in the flow 
of other important nutrients.  
 
Low magnesium levels can put your body to the risk of 
heart attacks. Its consumption leads to a dramatic change in 
the heart condition as the content of folate and magnesium 
reduce the risk of diseases linked with coronary heart 
diseases. It helped the people who were obese as it has low 
glycemic index that leaves you feeling full and satisfied, 
eventually leading to weight loss. Fox nut cookie helped the 
people who have Insomnia, as it has the ability to regulate 
and handle the unnerving condition of insomnia as it has a 
naturally sedative consequence. It helped the people who are 
diabetic as it contains vital proteins and starch which is great 
for the health of a diabetic.  
 
Fox nut cookie helped the people who were suffering from 
sexual problems as it helps in increasing the sperm quantity 
in men whereas in women, it greatly helps in increasing 
the fertility. Fox nut cookie helped the people who were 
suffering from hypertension, stress and blood pressure as 
Fox nut has high potassium which helps in decreasing the 
same. 
 
 
Table 2. Sensory scores of prepared cookie 
 
 
Table 3. Breaking Strength of cookie 
 
 
Table 4. Physical Characteristic of cookie 
 
 
 
 
 
 
 
 
Figure 2. First stage of cookie preparation 
  
 
 
Figure 3. Final stage of cookie preparation 
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III. DISCUSSION 
Makhana is very useful drugs for medicinal purpose as well 
as food supplement. Makhana also named as Fox nut, 
PhoolMakhana, lotus seeds, Gorgon nut, Euryale Ferox. The 
plant fox nut belongs to the family Nymphaeaceae. It grows 
in water and is found in India, Korea, China, Japan and 
Russia. In India, it is popularly known as Makhana. They 
are the edible seeds of Lotus flower which can be roasted or 
fried. These are used in many dishes of India. They are also 
considered as very pious food and used in many rituals. 
Along with this, they are also highly beneficial in terms of 
nutritional values. Makhana is superior to dry fruits such as 
almonds, walnut, coconut and cashew nut in term of sugar, 
protein, ascorbic acid and phenol content. Makhana seeds 
are low in saturated fats, sodium and cholesterol and are 
high in magnesium potassium and phosphorus. It contains 
easily digestible protein, carbohydrate, moisture, fat, total 
minerals, phosphorus and iron. These chemical constituents 
are very useful for human body and they also provide rich 
source of nutrition. It is avoiding constipation due to having 
high fiber.  
 
Makhana is helpful in diarrhea and improving appetite. 
Makhana contains flavonoids, which are antioxidants and 
reverse the adverse effects of free radicals in the body. They 
also prevent the inflammations in the body. These free 
radicals are the main cause of many degenerative diseases 
like diabetes mellitus, heart problems. Makhana is known as 
anti-aging foods because of powerful antioxidants. It acts as 
an aphrodisiac and increases quality and quantity of semen, 
prevents premature ejaculation, increases libido and helps in 
female infertility.  
 
Fox nuts regulate the blood pressure as they are low in 
sodium and high in potassium, So a very beneficial food for 
the hypertensive people. Makhana contain iron, so it is also 
helpful in anemia. According to Ayurveda, Fox nut 
alleviates Vata and PittaDosha due to Madhura rasa, 
MadhuraVipak and SheetaVirya. Makhanais Raktapittahara, 
Garbhashtapana, Vrsya, Bayle properties and mainly 
indicated in Sukrameha and Daha. Makhana having good 
source of energy, carbohydrate, protein and mineral, so it 
will be use the management of Protein Energy Malnutrition 
(PEM).  
 
According to the Chinese medicine, fox nut or Makhana is 
used to strengthen spleen and kidneys. According to 
herbalists, it is helpful in preventing early discharge of 
semen and restores sexual vigor in older men. It is also 
recommended for the women during pregnancy and post-
natal weaknesses. Makhana regulates blood pressure, 
relieves numbness and aching near waist and knees. It 
increases moisture level in body tissues. They also help to 
lower the blood sugar levels, so a healthy snack for 
diabetics. 
 
IV. CONCLUSION 
Crushed Fox nut, which is gluten-free and readily available, 
it is used to substitute all-purpose flour to prepare cookies. 
The cookies prepared from Fox nut and all-purpose flour 
were appreciable in terms of sensory analysis and had lower 
moisture and fat content. They were also soft and appealing 
in color. Further studies on the utilization of Fox nut can 
help combat various health problems at the same time to 
uplift the socioeconomic conditions of people associated 
with this trade. Based on the above mentioned research 
done, the new aspects of research could be the economic 
benefits of using the Fox nut flour considering the easy and 
high availability of the former.  Not forgetting the study that 
can be done as a survey that would compare the health 
improvements in different aspects of human health when the 
consumption of products supplemented with Fox nut flour is 
done over a certain period of time. 
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SUPPLEMNTARY REFERNCE  
 
Nutrition Facts Comparison: nuts, almonds vs 
seeds, lotus seeds, dried 
 
Calories Compared: Nuts, Almonds vs Seeds, 
lotus seeds, dried 
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Vitamin Comparison: Nuts, Almonds vs Seeds, 
lotus seeds, dried 
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Minerals Compared: Nuts, Almonds vs Seeds, 
lotus seeds, dried 
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Protein and Amino Acids Comparison:  
Nuts, Almonds (Left) vs  
Seeds, lotus seeds, dried (Right)             
 
 
